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UNTVERSM SAINS MALAYSIA
Pcpctiksaan Semester Kedua
Sidang Akad€mik 1995196
Mac/APdl199'6
Masa : [3jam]
Sita pastikan batrawa kettas p€e€filts&n ini mengandmgi TUJUH muka srnat 
yang
Ucrcataf scbeluilt anda memuhkan pcgcriksaan ini'
Jawab kessmua ENANI soalan. Kesemuanya wajib dffawab di dNlam Bahasa tvlalaysia'
1(a) Tuliskan atrucara psnghimpunan s€fts kod mesin (helaadesimal) bagi me'ngira
5l + 6t + 18 - 32. Aturcara ters€but hendaklah disimpan di lgkasi RAtvl
bcNnllrla a"o"o" alamat 2030H manakala jawapan dafipada hasil pcngiraan
ters€but hondakhtr disirnpan di lokasi ingatan 20BBH. (40/100)
(b) Nyatakan dua kcgunaan utama stack' (20/10o)
(c) Rajah I menrurjukkan kandungnn ssmasa sebalragian ing$ao dan alat daftar
CpU yang -"dt*. T'njukkan kandrmgan bahadan hgatan dm alat daftar
CPUtersebutselepaspeflaksanaanturutandahanberikut:
LDA FFEAII
ADC M
PUSH BC
PUSH DE
POP BC
;i.r
i97
...21-
-2-
Alamal
Ingalan
FFEAH
FFEBH
FFECH
FFEDH
FFEEH
FFEFH
FFFOH
FFFl H
FFF2H
FFF3TI
Rajah I
4a) Tcrangkan tiga j€nis mod pengialafidan
setiap mod pcngalamatan t"*u"i"t.
O) Fahafid aturcara peqghimpunan bcrikut:
MVI A, FEH
Ivf\[ B, OlH
I\f\[ c, 32H
GELLING: StiB B
DCR C
JNZ GELIJNG
STA AltIlFH
HLT
Bendera
010001
Akumulator
OFH
Alat,Daftar HL
FFH I raH
[zsB 416l
(40/r0o)
contoh aralran bagi
(20ll0o)
dan bcrikan satu
Kandungan
Ingatan
OFH
FOH
OFH
B.1H
A7H
93H
1.4H
10H
21t1
72ri
Alat Daftar BC
Alat Daftar DE
Penunjuk Slack
198 ...3/-
(iv) Kirakan masa
melaksanakan
Z.5lvftlL
3(a) Terangkan maksud
mikroPerrProscs.
lzsE 4161
(5/100)
(5/1oO)
aturora di atas
(s/100)
(3si10o)
diubatuuai supaya boleh(v) gagaimanakatt aturcara temebut boleh
melompat ke GELUNG scbanyak 250l<aih?
-3-
Berdasarkan ahrrcara penglrimpwran di atas:
(i) Berapa kalil€h DCR C drlaksanakan?
(ii) BerapakahkalikahaturcramelompatkeGELLING?
(O Apaksh kandungan hgatan AAFFII setelah selssai
dilaksanakan?
yang dianrbil oloh eistsfli mikropcmprocqs 8085 tagi
"nito" tersebut sekiranya frekuensi 
jam edalatt
(r5/10o)
(vl) BagEimacra pula mengubatrsuainyab4s melompat 300 kali? (15/100)
ingatar berlipat di dalam pengalamatan sesuatu sistefil
(20/10o)
teirtukan alamat-(b)Berdasarkansistgmmikropcmprosess0s5dalamRajah2
alamat berikut:'
(i) Lokasi alamat bagi ROM RAN4 A dan RAI\{ B
Alamatbag Pot 0 hingga Pot 7
Atacnat-alamat lain yang dikodtCIn oleh pengekodan A
L-okasi alalnatyang tidak dikodkan oleh pengclcodan A'
(ii)
(20/100)
(2sl100)
(25l100)
i ltonool
(iii)
(iv)
199
...41-
--t- lzsE 416l
frtg,etfi*sl? qe €- '5 I;s
EESSEEEE{ddtdtJd
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*oF' s
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C)T
x8
mi
*t' 
* $ 
*'g'H
*t'* E 
n'g'
200
lzsE 4161
-5-
4(a) Terangkan maksudpertindihan ambil-laksana (fetcbexecate arcrlap) di dalam
perla*sanaan arahan mikropcmp,roeer 80t5. ': ''
,,j
(b) Aturcara berikut di bawatr menrpakan a[rcara ujian bagi mernapaa*an kitaran
mesin di layar osiloekop. Fmgpi kes€luruhan aturctra ters€btd ialah untuk
mengarnbil data dari pot input 29H yang becdlai FOH, ksmudian menyimpan
data terscbut ke satu lokasi hgatan RAM.
alaffiil mnernonik arahan
LXI H,2030H
GELIING: IN 29H
MOVMA
JMP GELUNG
I{LT
(20/100)
yang dibekalkant
osiloskop s€nusa
pada bas data dan
2010H
20r3H
2lH 30H 20H
D8H 29H
2015H 7TH
2016H C3H I3H 2OH2019H 76rr
(i) Nyarakan lokasi RAM di mana data input tersebut disimpankan. (10/100)
(ii) Senaraikan pin-kcluaran mikropemproses yaog tra,us disaarbung kcpada
pemacu-luar osiloskop bagi memastikan ratran tersebut dilaksanakal
oleh mikropemproso*. (15/100)
(iii) Terangfuan battagian manakah daripada aturcarN ters€but di atas yatg
akan meirglrasilkan gelonrbang pegun di layar otiloskop? (10/100)
(iv) Dengan menggunakan kertas gelornbang isyarat
lukiskan gelonrbang pegun yang terhasil di layar
aturcara terscbut dijdankan (run). Tuliskan nilai
alamat di setiap kitaran mcsin dalam lakaran tersebut.
5(a) Terangkan maksud rmgkapan bcrikut menrjuk kepada
mftropenrproses 8085:
(i) Restart perisian
(ii) Restart porkakasan
(iii) Sampukan bertopeng
(45/100)
sampukan
(10/100)
(r0/100)
(r0/r0o)
...6/-20I
[zsE 416]
-6-
(b) Rajah 3 menunjulan pcranti peralatan yang disambung kepada sampukkan
RST 5.5. Selepas CPU menerima bye data daripada pot 2aH, isyarat akuan
tcrima akan dihantar scrnula kcp"da pcranti peralat n melalui bit-7 pot 2l yang
Hogik l, Arahan di lokasi velilor RST 5.5 adalah JMP FI0OH. '
(i) Teranekan tindakbalas mikopcmproaes apabila ia menerima bit I
daripada input RST 5.5
(30/lo0)
(ii) Tunjulikan subnrtin yang akan membaca data input daripada pe,ranti
peralatan terscbut kanudian mcngeluarkannya Bccara selari meldui pin
SOD.
(40/100)
6. Suatu sistem mikropemprooes 8085 cip 3156 sebagai sebatragian
daripada RAI\,{ dan pot input/ouput
(a) Sekiranya lokasi alarnit RAN{ 8156 adalatr 30(nH hingga 30FFH tcnh*an
alamat bagi:
(i) Alat daffar stahrs-pcrintah
(ii) Pot-pot inpuVoutput
(iii) Byte-byte pemasa
(5/100)
(10/ro0)
(5/100)
...7t-
Peranli
peralalan
input
selari
RST55
8085
Bit-7 ool 2'lH Akuan terim
Sarnpukan
8-lrit data dari pot 24H
lilirrlt.\
202
(b)
lzsE 416l
-7 -
Rajatr 4 mcnunjukkan pm jarn keluaran mikropcrnproscs gog5 disambrurg
kepada input pernasa oip 8156. sckiranya frekuerui jam adalah 2.s NIIII
tunjul*an segm€n aturcaf,a yang membolelrkan pemasa keluaran cip g156
mengeluarkan gclombang pemegl I kHz sccara bcrterusarL berserta dengan
perintah pemula pernasa' membenar*an pot sampukarL meirjadikan pot A
sebagai pot inpuf pot B sebagai pot output dan pot c sebagai pot bcrjabat
tangan sepenufuiya.
PEMASA KELUAR
. Itailh 1
(50/100)
(c) Berdasarkan segmen ahucara (b) h*iskan litar pandu-sanrp* yang berjabat
tangan dengan pot A dan B.
(30/100)
- ooo0ooo -
JAI\4 KELUAR
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LAMPIRAN
... INSTRUCTIOX SET EXCYCLOPEDIA
In tho ensulng dozen prgr3, lho complote
U)8tiA ln3iructlon !€t l! dorcrlbod' groupod in
ordor undor flvo dlffc.ont functlonil h€sdlnos.
19 follow!:
1. Dat. ft.nd.t Group 
- 
Movos d.ta bc-
tweGn to0l8t6.3 ol botwo€n m€mory
locrtions and reglstots' Includas move3'ioiol. stoteg, -and exohanges' (so€
botow.)
2. Aithfi.tlc OmuP 
- 
Add3, subt..ct3. in'
cromcnl8, or dectomentE drta in
rogist€rs or mcmory' 
€oa Prgo il'13.1
3. Loelc Group 
- 
AND3' ORs' xOR3' com'
paies. rotaies, or comPlomsnts d.tt in
teoist€ls or b€twcon momofY Eno a
register. (See Ptg. a'16.)
a. Snn tr OtooP 
- 
Inltlrt€s conditlon'l or
unconditlonai lump3, call3, r€turn3. rnd
rost..tt, (soo prgo {'2O'}
5. St.ct, lro, .nd I.Gfilr|. Conttol Oroug
- 
lniludes in3tructlong for melnt'lnlne
th€ stack, reading from input Pons,
writing to output ports, 3citlng and
readl;9 lntorruPt mtsks. end 3otting end
cleering llaes' (S€o Pao€ tl'22')
Tho lofmatr drlcflbad ln thr encyclopodia
iciieci rtra lrrcmbly tEngu.eo ptoce!3'd bv-
tntst-SUppliad atscmbler' used wlth the lntolloc'
d€YsloPm.nt 3Yttcm3.
JlC.l Data Ttaftala. Oro.iP
This oroup of in3tructions tlan3lers dsla to 8nd
lromieoistars and msmory. Coodltlon llrg' r1l
not rfl.ct.d bt ant ln.tructloo In lhl.g'ogp'
llOV 11, t2 (Movo R30ist8r)(r1) 
- 
(i2)
ittb cinient ol r€oistor f2 is movgd to
rggislot t l.
8085 Instnrction Set
tOV r, X (Move lrom m.moty)(r) 
- 
(Hl (L))
f'ne c6nieni ot ths momo,y locellon, who3€
rddrg!3 ls ln teglstars H and t- i3 movod lo
rcelstrt t.
c)ct.3: 2Stat€31 7
Addtc!3lng: r€0'lndi'oclFlrgs: oon€
HOY X. t (MoYe to memory)(HD (L)l 
- 
(t)
in5 t6'nrcii of togtster t ls movod to ths
tehorv locstlon-who!€ rddr's! ls ln
roglst€.t H rnd L.
o'1'r t ols s s
Cyclos: 2States: 7
Attdrcsslng: rog'inditeclFlags: non€
tvl r. d.t. (MoYe lmmodilte)(r) 
- 
(byt3 2)
iite coiteniot bvto 2 ol tho instruclion i3
moved lo leglster r'
00 ODD 110
data
CYcl€3: 2
slet€s: 7
Addroslhg: lmmedialeFlags: none
t Vl il.drta (Move to m€mory immediaie)
((H) (L)) 
- 
(byt€ 2)
ine content ol byte 2 of lhe instruction is
moieo to the mdmory locetioR whoss rd'
d(ess is in togistors H and L'
LXI 19, drt. 1E (Load tegi3t€t pair 'immcditls)(fh) * (byt€ 3),
(rl) 
- 
(byt€ 2)
b-ite i <it tho inslruction is movod lnto lhe
niono.Aet r.gist.r (rh) ol the tcgltl'r Palr
l'i]'a"tC z ol-the insttucllon It m9vod into
if," rd*oicet t"gi3ter (rtlot lhs t'gltlcr Palt
lzss atol
19.
00 RP 0 o 0 t
lowordot dala
highordet 0alr
Cyclos: 3Sisies: 10
Addre$ing: hm€diatsFlags: none
LDA rdd. (Load Accumulator ditoct)(A) 
- 
(byto 3xbvto 2D
Ttio contbnt ot tno memory location' whos€
addrsrg i3 sgscifi€d in byle 2 and byle 3 of
the instructlbn, is movad to tegister A'
0 0 't 1 1 o 1 'o
loworder rdd,
high{fder addr
Cycles: 1Slltes: 13
Addfe$ing: .litectFlags: non€
:
3TA rddr (Slofo Accumulator ditocl)(byte 3xbytc al 
-1(A)
in6 coriis-nt ot ttre.ccumulator 13 movcd io
the mcmory location who3s rddross is
spectlted inbytc 2 end byt€ 3 ol the Inslruc'
tion.
LAMPIRAN
Cyclos: 1Steto3: 4
Addrosslng: teglslorFlags: nong
-l-
"t,'
0 0 110010
lowordot addr
highorder addr
Cyclss: 3States: 10
Addres3lng: immed irog inditoclFl80s: none
Cyc16s:
Stctes:
Acldressin9:
Fllgs:
1
13
dircct
non€
..
rft
rqa
oo 1o D0 1
0o
dala
I0 10
so s sD o0 1
207
|HLO.ddr {Load H and L direcr)(L)-((byte 3xbyte 2))(H)-(byte 3xbyt€ 2)+ 1)
Th€ contont of tho momory tocalion, whose
.ddrca3 ir sp.clflsd in byt€ 2 and byt. 3 of
lhe Inlltuction, ls movad lo rogi3tor L. Th€
contanl ol ths rnamoft loc.tion rt lho 3uc.
coadhg addr€3s ig movad lo r6gi8tor H.
LAMPIRAN
0010r0 1 o
lowo.dar rddf
highofilrr addr
Cyclas: 5State3: 10
Add.o3sing: diroclFlaOs: non€
SHLD rddr (Slo.. H .nd L dif6cl)(byte 3xbyte 2,)-(L)(bvto 3xbyle 2)+ 1)-(H)
Tho conlant ol rogistcr L ls moyad to tho
momory locallon who3s addro!3 is
rpacltlod |n byte 2 rnd byt.3. Thc contont
of .ceistor H i3 movod lo ths succreding
memory locrtlon.
001000,r 0
loworder addr
hlghord€r eddr
Cycles: 5Stetes: to
Addrcaling: dirsctFlagg: nono
LDAX ?p (Losd sccumutelor indirect)(4, 
- 
(rpD
Th6 conlonl ol tha mamory locstion, whoso
addrols ir h lhe r€giltor pai. rp, i! movedto ?oglstsr A. Noto: only rcgllto, prlrstp=B (.eoillors B rnd I or rp=O(r.gi3lors O end El mry bc apocitled.
-2-
4.C.2 Arlth|tr.tlc G?oup
This group of anstructions port9l6s arilhmetic
opgralions on atata in racistors and m6mory.
Unl.ar lr|dlc.lad otharrlr., all Inllructlon. In
lhla gro|r? .lt ct tha Zrro, Stga. P.rlty, Crry,
.|tdA|rllhrt C.rrt ll.,gr.ccoadlig to th. rt.n.
dard.ula..
All lubtncllon opo€tions are p€rformed via
two'3 complomonl arilhmotic and s€t th6 carryfltg to ono lo Inclicats a bofrow and clear it to
indlcalo no borow.
AOO r (Add Rogisl€.)(A)-(A)+(rl
The conlont of registar r is addgd to the
contanl of lh€ accumulator. Tho fosull isphccd in tho accumulalor.
AOO t
Cyclos: 1St.tca: a
Addrclrino: .ogisiclFlrga: Z,S,P,CY,AC
(Add momory)(4, 
- 
(Al + (Hl (L))
Tho contgnt of lhG mcmory locetion whoE€
addr68i ls containod in the H encl L
r€olrlcrs i3 addsd io tho content ot the ec.
cumulatol. The rosult ls placed in lho ac-
cumulrtor.
lzsE 41.61
.:
AOC X (Add memory with carry)(A) 
- 
(A) + ((H) (L)l + (CY)
The conlent ol tho memory localion who3e
address is containod in lh6 H and L
regrstors and the conlent of lh€ Cy llag are
added to lho accumultloi. Tho result is
Dtacod in the accumulator.
Cyclss: 2Stai$: 7
Addfos3ing: ro0.lndireclFlags: |S,P.CY,AC
ACI dil. (Add immedlsto with carryl
(A) 
- 
(A) + (byt6 2) + (CY| !. \',:11.;.
The contont of tho socond bytg,ol. lhr in.
struction and lh6 contonl o! th€ GYtlqg a,e
added to lhe conlents of ihe accumul-eior.
The r€sult i3 plac€d in lhe accumulator,
1 I 0 0 'l t 0
6ala
Gycles: 2Statos: 7
Addrca3ing: imm€dhteFlags: Z,S,P,CY,AC
SUE r (Subtr.ct Rogllta0(Al-(A)-(f)
Ths contont of 169lslor r i3 subtrlclld lrom
lhe contonl ol the accumulator. Tha ro3ull
is glacod In tho accumulator.
l 0 0 1 ols s s
sug t
Cyclos: tSlrlos: I
Addfossing: .ceiglorSlags: Z,S,P.CY,AC
(Subtr.ct memory)
Cycles:
Stales:
Addrossin0:
Flags:
2
7
.og. indirect
z,s,P,cY,Ac
AOI d.t. (Add imm€diaie)(A) 
- 
(A) + (byie 2)
Ths conlsnt ol lhe s€cond byte of the in.
3lructlon i3 Edded to the content of the ac.
cumulalo.. The resull 13 placed in the ac.
cumulator.
I 1 000
Cycles: 2States: 7 
.
Addressing: immediateFlags: Z,S,P,CY,AC
aDc | (Add F6gisler with carryl(A)-(A) +(r) +(C!')
Th€ content ol (€gister 7 and lhe conlent of
the carry bil ar€ eddod lo lhe conlgnt of lhe
accurnulalor The resull is olac€d in th6 ac-
cumulalor.
sss
Cycles IStalss a
Addf6ssinO rooislotFlags Z,S,P,CY,AC
(A) 
- {A} - (H) (L))
The conlSnt ol the mrmory toctlicr whgs6
a6dfe33 i3 contrln6d ln lha H ano L
registofs i3 3ubl,act6d tfom thc content ot
the accumulator. Tho rasutt i3 glrcod tn lhe
accumulttor.STAX 19 (Sloro accumulrtor indlroct)((rpD 
- 
{Al
Tha cont.nl of rcgistrr A is mov€(, to the
mamory locrtlon who!3 rddfc33 13 in th3
rrglrlc. prlr rp. Notc: only r6girto. paifg
rp 
= B (t.Olrtcr! B rnd C) or rp = DficAlltr.s D rnd €) m.y bo spocilicd.
Cyclcs: 2St.tcs: 7
Addro83ing: 169.indiroclFlags: none
XCHG (Erch.nge H anct L with O and E)(H) 
- 
(D)(Ll 
- 
(El
Tho contonts ol rogiilors H and L aro er.
chan06d with the contonls ol roglstors D
and E.
Cyclca: I
Sial€s: rt
Addresslng: r6gi3t6r
Flags: nono
Cycl.s:
St.les:
Addr.s3lng:
F||g3:
2
7(a9. indi(oct
nona
Ctclos:
staios:
Addres8lng:
Fle0B:
2.
7
rog. indirect
z,s,P,cY,Ac
SUI d.tr (Subtract immodial€)
1A) - (A) - (by1o 2l
The conlonl ol lhe 36cond bylc of lhs in'
struclion ls subtracled lrom tho conlenl ot
the accumulalor' Th€ rosuti i3 ptaccd in the
accumulalor.
Cycl€s: 2Slatos; 7
,lddressing: itnmedirtsFlrgs: Z,S,P,CY,AC
t:
't
F
'$
0 0 0I 1 I 0
t 0 o 0 0 s s s
t 0 0 0 o 01
0 0 R P I 0 I 0
0I 0 0 1 I1
0 0 R P 0 o t
I 'l I 0 I 0
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3BB r (Subttact REgister wrth borrow) DCR t DAA (oecimal Adiust Accumulalor)Ttre erchr'bil numb€] In the accumulator is
"oLirSo to lorm two 
four'bit Binaty'Coded'
Decimal dioits by the following p;ocess:
1 lf the Yalue of the lease signilicanl 
' 
bits
ol the accumulator is gtealol lhan I ot ll
lhe AC tlag is set' 6 is added lo lhe ac'
cumulatot.
2. ll the value ol the most signilicant.4 bits
ol lhe accumulalof is now 9foel6t Inan v'
o. it the CY llag is sei,6 i3 added to lhe
most signif icant '[ bits ot the ac'
cumulalol.
NOTE: All tlags are allgcted
Cycles: IStales: 4Flags: Z,S'P,CY;AC
a.6.3 Loglc GrouP
This Otoup ol instructions p€rlorms looical(Boorein) oPerations on dala in tegistets and
memory and 6n condilion llags
Unless indicated otherwise, all instrucllons In
thrs orouD aflecl lhe Zero, Sign, Parity, Auxiliary
Cafii, and Carry llags according lo the stan-
dard rules.
ANA r (ANO Register)(A)-(A)^(r)
itre conient ot tegister r is logically ANDed
with the content of the accutnulalot The
result is olac€d in the accumulafot' Th' CY
llrg is cLrr.d tnd AC ls t.l'
I o 1 o ols s s
Cycles: ISlates: 4
' Addressing: reglslerFlags: Z,S,P'CY'AC
ANA H (AND memory)(A) 
- 
(A) 
^ 
((H) (Ll)
The contentg ol the memory location
whose address i3 containad in lhe H and L
regislers is logically ANDed with lhe con'
teit ot the accumulator' Tho tesult is
placod in the accumulator. The GY lllg le
cllrrd rnd AC lt ..1.
-3-
Cycles:
Staies:
Addrsssing:
Flags:
lzsE 4161
7
reg. indirecl
z,s,P,cY,AC
(O€crement R€gisler)(A)-(A)-(r)-(cY)
The cont€ni ol relisiet r and the conlent ot
th6 cY tlag are both subtracted from the
accumulalor. The tesull is placsd in ihe ac'
cumulator.
(r)-(r)- I
Tie cdnfent of register t i3 dectamented by
one. Note: All c6ndilion tlags .rc.9l CY
a7e atlocted.
Cycles: 2Stales: 7
Addressing: reg.indirectFlags: Z,S,P,CY,AC
SBt d.t. (Subtract immediate wilh
bot,ow)
(Al 
- 
(A) 
- 
(byle 2l 
- 
(CYl
The contents of lhe s€cond byte of the in'
st.uclion and the oontents of lho CY flag
sr€ bolh sublractod lrom lhe accumulalor.
Th€ tosult is placed in th€ accumulaior.
I I 1 0
data
cycles: 2Stai63: 7
Addressing: immedialeFlags: Z,S,P,CY,AC
(hcremenl Rogisterl
(A) 
- 
(A) 
- 
(H) (LD 
- 
(cY)
The content ol the memory locaiion whose
addro3s is containod in the H and L
reoisle;3 and lhe cont€nl of ihe cY flag are
bo-th subtracted Itom tho eccumulator. The
r€sult is placed in the accumulalor.
(r)-(r)+l
The contonl ot regist€r t is ioctomanted by
one. Noto: All cohdition llags .rc.pt CY
are allected.
Cyci€s: 1Slates: 4
Addressing: tegistelFlegs: Z,S,P,CY,AC
(Sublract memory with borrow)
Cyclssr I
states: 1
Addressino: regisletFlaos: Z,S.P.AC
(lncroment momory)
Cycles: IStates: I
Addressing: roglsl6rFlasi: Z'S'P'AC
DCR ll (Dec.ement memofy)(H) (L)) 
- 
(Hl (L)) 
- 
1
The contenl of the m€mory localion whose
addtess is containod in th€ H and L
registers i3 dscromonted by one. Note: All
condition lligs arc.9t CY are sftecled.
Cyctos: 3States: 10
Addtessin0: rog.indireclFlag-: Z'S'P,AC
INX rp (lncremenl registef Pait)(rh) ((l) 
- 
(rh) (rl) + I
ihe content ol lhe tegister pair rp is in-
crement€d by one. Note: No condltlon llaes
.r. aflac{.d.
Cycles: 1States: 6
Addressing: reglslerFlags: none
OCX rp (Oecrement tegistet Pair)(rhl (tl) 
- 
(rh) (rl) 
- 
I
The contanl ol the r€giSter palr rp rs
decremented by one. Nole: llo condlllon
flagr rr. alf.ct.d-
0 o'l R P | 1 0 1
Addtessing: tegister
Flags: none
DAO rp (Add .ogisler Pair to H and L)
' (H) (L) 
- 
(H) {t} + (rh) (rl)
The content ol lhe register pair rp is add€d
to the conlent ol lhe legister pair H and L.
The resutt is placed in the tegistet pair I't
anct L. Noie; Only th. CY llrg lr .ll.ct.d' ll
is set if lhete rs a carry out ol the double
precision add. othervrise il is teset
s3B m
It{R t
Cyclesi 1
States: 6
ffi--r---T--'l r-"r---T- - _rT:r ^-l-llo o ' 1 o I o ol lo 1l. "_L.l-_o t _lJ
Cyclss; 3Stet€s: l0
Addrossing: 160.rndiroclFlags: Z,S,P,AC
(H) (L) 
- 
((H) (L)) + I
Tho contonl ol the memory localion who36
addross is contarned in tha H anct L
rogisl€rs is inct€m€ntod by on€. Nole: All
co-ndition llags.rc.pt CY at€ alleclod
Al{l d!!r (ANO immediate)
iA) 
- 
(A) 
^ 
(byte 2)
The content ol the second byle ol tne rn.
slruction is logically ANOed wilh lhe con
tents ol lhe accumulator' The result rs
' 'placed in lhe accumulator. Thc cY fl.g 18
cl.rrad .nd AC la !al.
Cycles 2States: 7
Addr€ssing. immedrateFlags Z.S.P,CY'AC
Cyclesl 3
Stales: 10
Addrossing: regrslel
Flags: CY
209
e s s0 1
10 0 10 0
1 01 o 0 I 1 1 0 1 0 Io 0 1
P 00 0 R 1
0 00 0 I 11 1
000 0 o o I
Ilr o r o tls s si l.'^'.'.n1101
t-
Cycles:
Stat€s:
AddrotEing:
Flags:
xRA tr (ExcluBiv€ OR Momory)
Cycles:
Slales:
Addr€3sing:
Flags:
XRI drtr (ErclusiYo OR immodiate)
{Ar 
- 
(A} .f (bvl€ a
itie cinient o't th€ s€cond byte ol the in'
struction is oxclu3ivooR'd wilh the con'iini-bi tn" accumulatot The tesull isli"i"i'i'ii,1 iicumulator' Th. cY rnd ac
ilrgr ur cl.t?.d.
oRA r .(OR Begister)5f-(A)v[r)tile c6nreni bl register I is anclusiYe'oFl'd
witn tne content 6t lhe accutnulator' The
reiutt is placed in lh€ accumulator Th' CY
rnd AC 11.9..r. Gla.t.d.
Cyclos: 2
Stales: f
Addrossino reg indirscl
Flags: Z.S,P CY.AC
lzsE 416l
cPl dala (compare rmmedrale)(A) 
- 
(byte 2)
the conlont ol the second byte ol the in'
struciion ls subttacted from lhe ac'
;umulaiof. The condition lla98 ato rcl by
ine result ot ih€ subttection Th. Z lbg lr
3.i to I ll {Al=Fyl.2). fh' cY ll'9 1r r't to
l tf (A)<OYl.2).
Cycl€s: 2Stales: 7
ooo,"Fijil: fffti:i.
RLc (Rotatc l6lt)
{An. r) - (A")'(Aol - (At}(cY) 
- 
(At
ihe conlonl ol tha tccumulalor is tolattd
iJii 
"i-i 
'd6Jitlon. ihc tow ordct blt and thc
Crrii'diti-uottt tot to lho vltuo 3hiltod oul
oirt"-nigrt o?d€? bit position only lh' cY
tl.g lr dl.Gt.d.
RRC (Rot.t€ rightl(An) 
- 
(An. r); (Ar) - (ro)
l"tl';ltlt, ot the accumulator rs 
'oral6dtigiio*-po.itron Tho high order bit ano
i;i ai ilad .ro both set loihe value shiltscl
ori 6t tnJUw otdst bit position Onlt lh'
CY llr9 h rfbcirrl.
LAMPIRAN
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XRA r (Erclusrve OR Regislet)
111 
-(Alw(r)iri" cdnient'd,t tegister r rs exclusive-Q8'tl
"iiil-[i' Conr"nt bt tne accumuletor"Thei"iuri it pra"co in the accumul'tor' Th' CY
rnd AC llrgr rt dl.rrod'
ORA f (OR memoryl(A) 
- 
(A) v (H) (L))ii" 
"dnicni oi 
the memorY localron whos€
ffrli*idA,':+jt''";'}l$,","'Hi
claatad.
(A) 
- 
(Al .r (H) (LD
iri" cdnicnt'6tinc memory loc'tion who3eiliiriii--is ;ontrin€d in thc H tnd L
ieotttcts is ercluslve'OR'd 
-wlth lh' con'iiif oi-tni accumulltor'Jho r63ull is
lii iJ in'rnl eccumulrlof tho CY rnd AC
ilrgr rrr chrtad.
ORI drlr (OR lmmcdiat€)(A) 
- 
(A) v (byte 2)
*;?J;:l'"**i"ia"-el"iJ.'i^:!:illlj
ii"'[{ *"ruY"in]T''1".1'ii ?ff :'. ll
chlr.d..
cycles: ?stalas: t
Addr€ssmo: !lt,rj$i1
I 1 1 0 I 1 0
dtt!
Cycles: 2-Stalos: I
ooo'";ii!3i ffF,8i:i"
Cvclog: tStata!: 
'Add'.rErns: !:t:;i3i^"
1
I
re0istor
z.s,P,CY,AC
Cycl€s: 2Slales: 7
Addressins: llt:;S{,Xi
I 't 0 I 1 0
data
Cycles: 2Staies: 7
^ooTiiH: frffi$:i"
CtP t (Comp're Rogisie0(A) 
- 
(r)
ili" 
"onr"nr 
ol r69i3l€t I i3 subtracted lrom
iiJ' ii"iii.i iir"toi ihe accumu I at or rem a in s
;;;ffi;"J. The condil.ron llass-are s€t as
li:ii',il*,:lll t'') i,l,',:*l l"'.'i iii
< (r).
Cycles:
St!to3:
Flags:
1
4
CY
Cycles:
Statcs:
Fleqs;
1
CY
1
a
cmP t (Compare m€mory) RAL (Rotate teli lh(ough cartyl
(A^ *')- (Anl; (CY) - {At)(&)-(cY)
iiie contenr ol lhe accumula,Str,?,1;it+i!
lell one Position througii* ilii"io,r iJt"t equit to tho cY ll'9 ano
the CY llag is set lo the value Shrlleo ev' "'iii! iist-&o.i bir onrv rht cY lhs r' rr'
l.ct.d.
(A) 
- 
(Hl (L))
irie cdirr6nr'br lhe memorv tocation whosc
"ii,iii--" contar.ed in 
the H and L
i"o,s1eis rs 3ubtracttd Itom the ac'
"u-rnufito, 
The accutnulator remains un'
in"^oeo The condit'on llags are set as a;..;ii;i the subtractron. Th' z llrr lr 3'liiTii ol= iorlitll. rtrr cY lt.e l. 3tl to t ll
(At< (H) (LD.
1
4
regi9ler
Z,S.P.CY,AC
Cycles
Siaies
Fla0s
q0 s s0
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RAR (Rotale righl lhrough carry)
{A.) - (A^. r);(CY} - (Ao)(A?) 
- 
(CY)
The content of the accumulator is rolaled
fight one position th.ough the cY llag. The
high o.d€f bit is s€l to lh€ cY flag and lhe
CY llag is s€l to lhe value shinod out ot lhe
low ordet bif . Onlt lhc CY llrg 13 .ft.cl.d'
Cycles: IStales: 4Flags: CY
cHA (Complsment accumulalor)(A) 
- 
(A)
Th6 contenls of lhe accumulatot a.e com-
plemented {zero bits become 1, one bils
become 0). No llrgr rr. rfl.ctcd.
00101111
Cyclss: IStales: ttFlags: none
C]{C (Complemont carry)(cY) * (cY)
The CY tlag ls complemantod. No olhct
llrgr .'. rll.ct.d.
00111111
Cycles:
Stales:
Flags:
STC (Set carry)
(CY) -. t
The CY tlag is set to 1. No olhar flrgr rrc
rlf.cl.d.
00110 I I
Cycles: 1Statos: 4Flags: CY
a.6.1 Br.nch Group
This group ol instruclions altet normal sequen-
lial pfooram flow.
Condltlon llrg. aia nol rflaclad by any inslruc'
tion in lhis Iroup.
The two lypes ot branch instiuctions are uncon-
ditional and conditional. Unconditional
lranslers sirnply po.form lh6 gpocilicd opera.
tion on regisier PC (the program counler). Con.
dilional transters examine lho staius ol one of
lhe louf proc€ssor llags to dete?mine il the
sDecilied b.anch is io be erecuted. The condi.
tions lhal may be specilied afe as follows:
coNorTloN ccc
NZ * nol zoro (Z 
= 
0)
Z- zero(Z=1)
NC 
- 
no carry (CY 
= 
0)
C 
- 
carry (CY = l)
PO 
- 
parily odd (P = 0)
P€ 
- 
parity 6ven (P = l!P- plus(S=0)
M 
- 
minus (S = 1)
-5-
J]*P rddr (Jump)
(PC) 
- 
(bvte 3) (byle 2)
Conttol is t/ansterred to the Instruclron
whose address is specitied in byle 3 and
byte 2 ol lhe curtenl inslroclion.
Cycles: 3Slates: 10
Addressing: imm€dialeFlags: none
Jcondltlon .ddt (Conditionsl iump)
1r (ccc),
(PC) 
- 
(byrs 3) (byrs 2)
It tha spoclfi€d condilion is true, conltol is
lranslefrad to lhs inslruction who30 ad-
dre$ is specilied In byte 3 and byle 2 ol the
currenl in3tfucilon: othefwise. contlol con-
tinues soquenlially.
1 ccc 0 '| 0
low€.d6r adda
hl0horder addr
Cycles: A3
Stales: 7,10
Addressing: immediale
Flags: none
CALL..ld. (Cell)(sP)-1)-(PcH)(sP) 
-2) - (PcL)(sP)-(sP)-2
(PC) 
- 
(byre 3) (byre 2)
The highord€r eight bits of the noxl In'
struction address are movcd to thc
momory localion whoso addtcas is one
less than th6 conlenl of fogislet sP. The
loworder eioht bits of tho next instructlon
address are movod lo th€ memory locelion
whose address is lwo less lhan the conltnt
ot regist€r SP. The content ol rogister SP i3
decrern€nted by 2. Contfol ls ttansl€tr€d to
the inslruction whose addtess is specitied
in byle 3 and byte 2 ol lhe current inslruc'
llon.
F----
I low otdet addr[--]"rr'-1
Cyclest 5
Slales: 18
immsdralelAddr€ssrng: f6g.indirect
Flags: none
lzsE 416l
Ccondltlon rddr {Condilion calUlt (cccl,
,(sP)-1)-(PCH)(sP)=2)-(PcL)(sn-(sP)-2
(PC) 
- 
(byta 3l (byto 2lll thc apocltiod condltion is lrua, tho ac'
tlons 3pecifted in th€ CALL insttuction (3o€
abovc! ele performedi othotwls€, control
conlinuos sequ€ntiallY.
I 1lc c c J 0 0
loworde. addf
highord€t addt
Cycl6s: 215Statos: 9116
Addressins: lff*j?:":t
Flags: none
RgT (Rotsrn)(PCL} 
- 
(SPD;(PCH)-(SP)+1f;(sP)-(sP)+2;
Thg conl€nt of lho msmory localion whose
addrs3s is spocifi€d in ?ogist€r SP ls moved
'to th6 low{rdor elghl blls ot regl$te. PC.
' Th€ cont€nl of iha memory locatlon whose
'':lecldress 13 on€ mor6 than the contonl ol
'r, r6olSlor sP ls moved to the hlghordor eieht
' blts ol rcglrtst FC. Th€ conlonl of .€gisl€r
SP 13 iocremonlsd by 2.
Cyclos: 3Statos: 10
Addroaslno: teg.indireclFlags: nono
Acondltlon (Condilionalreturn)
rf (ccc),(PcL) 
- 
(sil(PCH)-((SP)+1)(SP)-(sP)+2
It ths .spoclfled condition is true, ihe ac'
tions sp€ciliod in the RET instruction (se€
abovo) a,e p€rtormed; olherwise. control
contloues 3€quenliallY
Cycles; 1,3Slates: 81?
Addrossing: reg.indireclFlags: none
I
4
CY
-T0
000
001
0r0
011
100
101
1r0
!11
0 0 1 I I
I 0 0 'I 0 0 11
c 0 0 0t c
zTI
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RST n (R€st.rl)(sP) -- 1) 
- 
(PCH)(sP)-2)-(PCL)(sP)-(sP! 
-2(PC) 
- 
8'(NNN)
Ths hioh{rdor eighl bits ol the nexl in'
slruction rddress are movod to lhe
momory location who$d add.sss is one
lcss ihan tho contonl ol togistot sP Th3
loword€t eioht bils ol ihc nert insltuclion
addross ato movcd to the mcmoty localion
whoss addrels is two l6ss thrn the conlonl
ol rogi3tof SP. The content ol teeisle( SP is
decramontsd by two. Control i3 l..nsferrod
to tho inslruction whose eddress is eighl
lim33 the conlonl ol NNN.
I llN N Nll 1 1
Cycl€s: 3St!to3: 12
Addressing: reg.indiroclFlaos: none
1514131211109 I 7 6 5 { 3 2 1
PCHL (Jump H and L indirsct 
-
mov6 H .nd L to PC)
{PCH} 
- 
(H)
(PCL) 
- 
(L)
The conleni of .egist€r H is moyed to the
higho.de. eighl bits ol regisl.r rc. The
contenl of register L is mov€d to lhe low-
ord€r eight bits ol.ogister PC.
1 I o 100
Cycl6s: IStates: 6
Add.ossing: tagistetFlags: none
a.6.5 St.cl, lro,.td trchln Conl.ol Gtoup
This group ol in3lructlong porfotm3 lro. manipu-
laiss the Stack, and altars int€tnal contlol
flag3.
Unlesa othsrwiso sp€citied, condltlon tl.0a .r.
not rtfaclad by rny Inflrucllont In lhls 91oup.
PUSH 19 (Push)((SP)-1)-(rh)((SP)-2!-(rl)(sP)-(sP)-2
Th€ conl6nl ol tho high.otd€r teoisler ol
regi3t€t pair rp is moved to the memory
locrtion whosg addt€ss as one l€ss than
the contont ot registet SP. The cont€nl of
tha low.ordcr rcAistor ol regi3tcr pair rp rg
moycd to. lhc mcmory looalion who3a ad-
draar 13 two lelr thrn tha conlsnt af
roglstcr SP. Tho contcnl ol toOistor SP is
d.cr.mcntsd by 2- Not.: irgldrr prlr rp =
SP mry nol b..p.cltLd.
Cycles: 3States: 12
Addrossing: togindtroctFlags: none
PUSH PSW (Push proc63so. stalus word)(sP)-1)-(^)(SPl 
- 
2)o 
- ICY), ((SP) - 2)' - x(sP) 
- 
2h 
- 
tP), (SP) - ?b - x((SP) 
- 
2). 
- 
(AC), (SP) 
- 
2)s * x(sP) 
- 
2). 
- 
(z).(SP) 
- 2b - (S)
-6-
The conlenl of t€gist€. A is rnovod lo lh€
memorv locatron whose addloss is one
ress inin loorsror sP The contents of the
condition lligs ere ass6mbled inlo a pro'
i"""oiirarui*ord ang tho word is moved
ioin" rni.otv location whos€ addross isi;; i;.;lh;; lhe contont ol rogistat sP'
itre iinteniot l€gister SP is decremonted
by two.
lzsE 416J
XTHL (Exchange stack top wilh H
and L)(L) 
- 
(SPD(H)-(SP)+l)
The conlent ol the L regisler ls exchangod
with lhe conlsnt of the memory locetion
who6€ addtsss is specified by th6 contont
ol ,egisrer SP. The content ol the H r€gistetis eichangod with lhe content ol lhs
momory location whose addr€ss is ono
more than lhe conloni ol regisler sP
11100011
Cycles: 5Statos: 16
Addres3ing: reg.inditeclFlags: none
SPHL (Movo HL to SP)(sP) 
- 
(H) (L)
Ttre cotitents ol tegist€(s H and L (16 bils)
afo movod to toglBt€r sP.
Cycles: IStates: 6
Addr.3sing: ro0iSiorFlrgs: non€
lN port (lnput)
v0DrDaOrDrU5Dc
cyclcS: 3Statos: 12
Addressing: reg.indirsclFla98: none
FLAG WORD
s z X AC x P x CY
X; undslined
POP rp (POP)
(rl) 
- 
((SP))(rh)-((SP)+1)(SP)-(SP)+2
The content ol tho memory locetion, who3s
address is specilied by the content ol
rBoister SP, i3 movod lo ihe low'otder
riiister ot register gair 19. Tho contonl ot
th6 memory location' whoso addt€33 i$ one
more ttran'tne content of teoist'r sP, is
movod to th3 hioh'order registor ol 169islot
ro. Th6 contont ot registor sF 13 In'
crgmontcd bv 2 t{ota: Rael't'f p'lr rP =
sP mry not b..P.clfl.d'
Cyclos: 3Statas: 10
Addressing: reg'indiroctFlag3: none
POP PSW (Pop procas8or staluE word)
(cY) 
- 
(sP))o(P)- (SP)lz(AC)- (SP))r
(z) 
- 
(sP))6
(s) 
- 
((snb(A)-((SP)+1)(SP)-(SP)+2
Thc conlgnt of thc momory locrtion whose
add?33s is spocilied by lho cont€nl of
rsoirt€r SP is us€d to roslors tho condition
Ita-os. Tnc conlont ol th€ momory location
wh;ss addrss3 i3 ono moro than tho con'
loni ol tegist€r SP is moYed to toglEtor A'
Ttre conte-nl ol ?oglster SP is incr'm€nl6d
bY 2.
Cycles. 3Stalos: 10
Addrossino: ro0.indlroclFlags: Z,S,P.CY,AC
(A)-(data)
itie'oata placed on the eighl bil bi'
diroclional dala bus by the spocilied potl is
movod to fc0istef A.
I 1 '| 0 1
porl
Cycles: 3Sleles: 10
Add(essing: direclFlags: none
Cycles: 3St.les: 10Add.ossing: diroclFlags: nono
OUT 9o.1 (outpul)
, (d8ral 
- 
(A)
ihe ionte^t ol rggistel A is glaced on lhe
:eight bit bi'difottional data bus lor
' ' trtn.smission to the sp€cilied port
0I1t I
Prog.am Count.| Aftcr Rastrrl
0 t0II
0 IPI B1
(sP)-(sP)-2 X: Undolinod
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(Enabl€ intorfupls)
The interrupt system is enabled tolloflng
lha cracstlon ol lh. oart Inrtrucllon,l
t 1 1 r 1 0 1', .t
Cycles: 1Sielos: aFlags: none
NOTE: Interrupts er6 nol recognized during the
El in3t.uclion. Placing an El instruction on tho
bus in rcaponso to JNYI during en INA cycl6 is
Irohibitod.
ol (Disablo int6..upts)
Tho int€rupt syslsm is dissblsd lilnfdlrl..
ly lellbwlng tha.r.cstlofi ol lh. Dl In3lruc-
llon.
t111001r
cycles: IStat€3: aFlags: nono
NOTE: lnirrrupts .ro not rocognizod during th6
Ol instruction. Pleclng a Ol instruction on the
bus in rrisponse lo l[TI during rn INA cycle is
prohlbitsd.
HLT (Hall)
Th€ p.oc€ssor is stopp€d. The registers
and flags ar€ unatfscted. A second ALE is
oensratod during the execution of HLT to
strobe out the Halt cycl€ status intorma-
tion.
0 1 r 1 .o I 1 0
9yctes: I +Slales: 5Flag3: none
]{OP (No op)
No og€0tlon i3 portofmcd. Tho t€gi3tors
and flNgs ar6 unallsctsd.
RIX (Roed Inlertupt Mrsk3)
The RIM instruction loads data into tho ac-
cumulalor fglrting to intotrupts and lhe
serial input. This drts conlalns lho follow'
ing intormation:
. Current int€frupt mask slatus fol tha
RST 5.5. 6.5, rnd 7.5 hardwaro intor'
rupts (1 = mask di3abl€d)
. current inttfrupt onablo flao slatus (l
= inlsrupts onablcd) excaPl im-
modlatcly followin0 a TRAP Inl6rruPl.
(See b€low.)
. Hardwa,r intorrupts ponding (i.e.,
signal rcceivcd but nol y€t 39rvic€d),
on tho RST 5.5,6.5, rnd 7.5 lin€E.
. Serial inpul datN.
tmm€di8toly lollowing a TRAP Intarrupt,
lhe RIM in3truclion must ba ex€culad a3 r
parl ot lhe 3€wic€ .o{.ttlno lf you nacd to
r€trl€ve cu.r€nl intor.upt rtatus lgt€r. Bit 3
ol lho .ccumul.tor is (in thl! 3poclal ca3o
only) lo.ded with thc intortupt onabl€ (lE)
tl.g girtus thrt.rist.d pllor to the TRAP
intarrupt. Following an RST 5.5, 6.5, ?.5, or
INTR inte(upl, lho intorrupt tlag fllp.flop
reflects lho currenl inlerrupt onable !talu3.
Blt 6 of lho rccumulato. (I7.5) 13 lo.dod
wlth rhc araru3 of lho RsT 7.5 flltrflop,
whlch is rlways sst (odget,l0gcrod) by an
input on th€ RST 7.5 input lin€, oven wh6n
thal Int€.rupt hes b€en pTcvlously masksd.
(S€€ SIM In3lruction.)
Ll.lt(!91 *altt
lzsE 416l
(Sol IntortuPt M83k3)
The exocution of thg SIM insttucllon uses
tho contents ot the accumulaiol (which
must b€ previously toaded) to pertorm lhe
lotlowing lunclions:
. Proglam the int€r,upt mask fot lh€
RSi 5.5. 6.5, an<l 7.5 herdware inlBt'
lUpts.
. Rosot th. odga'triggered RST 7 5 in'
put latch.
o Load th€ soo output lalch.
To proorrm lho inl€rtupt malk3, lir3t 331 8c'
cu;udtor bit 3 to I end sot lo I any bits 0'
1. and 2. which dissble intsrrupts RST 5 5'
6.5, and 7.5, t.3Psctlvoly. Then do e SIM in'
struction. lf rcclmuletor bil 3 i3 0 when lho
SIM insttuction is executcd, tho intetrupl
mask togiStot will nol chano€ lt ac'
cumulatoi bit 4 is I whsn lhe slM insttuc'
tion i3 Cx.cut6d, th€ RST 7.5 latch i3 thsn
rasct. RST 7.5 lr dlstlnguish.d by the t.ct
thet its letch i3 elways set by a tlsing sdge
on the RST 7.5 input pin,6ven if th€ iump to
aswice rouline is inhibiled by maskang
Thig l.tch romains high until cles.ed by a
HESEfiF, by a SIM ln3t.uction wilh ac'
cumulator bif .l high, or by an inletnal p,o'
cas3ot acknowlodge to an RST 7 5 intcrrupl
Subssquent to tho removal ol lhe mask (by
e SIM'imtructionl. The FRiEI-IF signat
always s€t3 all thtee RST mask bits
lf rccumulalor bit 6 is sl lhe I lev6l when
thc stM instruction is executed, lhs slate
ol .ccumulrtor bit 7 i3 loaded into tho SOD
lrtch snd thu! bocomos tvailtble lor inler'
taca to an oxt€rnal devica. The SOO latch is
unaffoctod by tho slM instTuction tl b!!-ar!
O. SOO is elways reset by ttre HESET-IF
3ign8l.
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I
1
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Cycles:
Slates:
Fl.g3:
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fe o .!c otO^O.l O 19 inc 6
l" A iA( It
L 3, t9 aai rr
tor
Arc
oi ror
OP
coo€ MI{TMC'NIC
OP
MNEMOilIC
OP
cooE MNEMOITIIC
OP
cooc rilEmoNlc
OP
cooE mil€Mofuc
OP
cooE MN€MONIC
00
ol
02
o3
oa
05
06
07
(E
GI
OA
o0
oc
00
OE
OF
l0
tt
12
l3
14
!5
r6
t7
r8
r9
'la
1B
lo
IE
IF
20
21
22
79
?4
25
26
27
2A
?9
2A
NOP
LXt I,Ore
STAX B
INX B
INR 8
OCR B
MVt B,D8
RLC
DAD A
LOAX 8
ocx I
INR C
ocn cMVr C,O8
FRC
LXt O.oll
STAX O
rNx O
INR O
OCR D
MVr O.D8
RAL
DAD O
LOAX D
ocx D
INF €
OCR E
ilvr E.o8
F'R
RIM
LXI H,DII
SHLO Adr
INX H
INA H
OCR H
MVI H,O8
OAA
OAO H
LHLO Adr
2A
2C
20
2E
2F
30
3t
32
33
34
35
36
37
38
39
3A
3B
3C
30
3E
3F
40
41
42
43
44
a5
46
47
48
49
4A
48
ac
ao
4E
4F
50
51
5?
53
54
55
DCX H
INR L
OCFI L
MVI L.O8
CMA
slM
LXt sP,Or6
STA Adr
INX SP
INR M
DCR M
MVr M,O8
src
OAO SP
LOA Adt
ocx sP
INR A
OCR A
MVI A,D8
cMc
MOV 8.8
MOv B.C
MOV E,O
MOV B,E
MOV 8.H
MOV 8,1
MOV 8,M
MOV I.A
MOV C,8
MOV C,C
MOV C.O
MOV C.€
MOV C,H
MOV C,L
MOV C,M
MOV C.A
MOV D,8
MOV O,C
MOV C.O
MOV O,E
MOV D.H
MOV D,L
56
51
58
59
5A
58'
5C
50
5E
5F
o0
61
62
63
u
65
66
67
68
69
6A
68
6C
6D
5E
6F
70
7t
t2
73
?1
,5
76
77
78
79
1A
7E
7C
70
7E
7F
80
MOV O,M
MoV. o.A
MOV ' t,B
MOV E,C
MOV E,O
MOV E,E
MOV E.H
MOV E,L
MOV E,M
MOV E,A
MOV H,8
MOV H,C
MOV H,O
MOV H,E
MOV H.H
MOV H.L
MOV H,M
MOV H,A
MOV L.E
MOV L,C
MOV L,D
MOV L,E
MOV L,H
MOV L.L
MOV L,M
MOV L,A
MOV M.8
MOV M,C
MOV M,O
MOV M.E
MOV M,H
MOV M.L
HLT
MOV M,A
MOV A,B
MOV A,C
MOV A.O
MOV A,E
MOV A,H
MOV A,L
MOV A,M
MOV A,A
AOD B
8l
82
83
81
85
86
87
88
89
,8A
8B
8C
80
8E
8F
90
9t
92
93
94
95
96
97
98
99
9A
9B
9C
90
9€
9F
AO
AI
A2
A3
A'
A5
A6
AI
A8
A9
AA
AB
ADD C
AOO O
AOO E
.AOD 
H
AOO L
AOD M
AOO A
AOC I
AOC C
AOC D
AOC E
ADC H
AOC L
AOC M
AOC A
su8 B
suB c
sul o
SU8 E
SUB H
SU6 L
SU8 M
SU8 A
s8E I
s88 C
s8a o
s88 E
s88 H
S8B L
SB8 M
s88 A
ANA A
ANA C
ANA O
ANA E
ANA H
ANA L
A'{A M
ANA A
XRA B
XRA C
XRA D
XFA E
AC
AO
AE
AF
80
8l
s7
83
B4
85
86
B7
88
89
BA
88
ac
BO
6E
8F
c0
cl
g2
c3
u
c5
c6
c7
c8
c9
CA
CB
cc
co
CE
CF
oo
DI
o2
o3
o4
D5
D6
Xf|A H
XRA L
XRA M
XRA A
ORA 8
OFA C
ORA D
ORA €
ORA H
OFA L
oha rrir
ORA A
CMP 8
CMP C
CMP D
CMP E
CMP H
CMP L
GMP M
CMP A
RNZ
POP B
JNZ Adr
JMP Adr
CNZ Adf
PUSH 8
ADI 08
RsT O
FZ
RET Adt
JZ
CZ Adt
CALL Adr
ACr 08
RST I
RNC
POP O
JNC Adr
OUT 08
CNC Adr
PUSH O
sur 08
o7
08
o9
OA
D8
oc
oo
o€
OF
EO
€l
e2
€3
E'
E5
E6
E7
E8
E9
EA
EB
EC
EO
EE
CF
FO
FI
F2
F3
F4
F5
F6
F1
F8
F9
FA
FB
FC
FO
FE
FF
RSt 2
RC
JC NI
tN 08
CC Adt
*, 08
ltr 3
RPO
POP H
JPO AAI
XTHL
CPO Adf
PUSH H
ANI 08
RST 4
RPE
PCHL
JP€ Adr
XCHG
CPE Adr
xnr 08
RST 5
RP
POP PSW
JP Adr
ol
CP Adr
PUSH P51V
oRr 08
RST 6
RM
SPHL
JM Mr
GI
CM Adr
cPl t)8
RST 1
08 = cmrrant. or lOgicat,/arilhm?lic crDrlr!ro^ that avtluiler
to r^ I bir data eua^tity.
AdF l6.bir rddrar3.
D'16. conttrnt, o, logictlh.fthmatic !xp.crlio^ that avrtutc3
D 1 A torl6bird.t.qu.nliry.t- L,
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B
A
G3
G2
G1
Y7
GNI)
Jadual fungsi
Ralah pin keluaran dan simbolnya
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X 1 X X X X '1 I 1 I 1
1I 1 1
0 X x
0
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